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1
METERING PUMP

RELATED APPLICATIONS

This application is a nationalization under 35 U.S.C. 371 of >

PCT/SE2007/050634, filed Sep. 7, 2007 and published as
WO 2008/030180 A2, on Mar. 13, 2008, which claimed pri-
ority under 35 U.S.C. 119 to Sweden Patent Application
Serial No. 0601870-9, filed Sep. 8, 2006; which applications
and publication are incorporated herein by reference and
made a part hereof.

TECHNICAL FIELD

The 1mvention relates to a metering pump for metering or
filling matenials of different kinds into a container or the like.
The 1invention especially relates to a method and an arrange-
ment for cleaning components icorporated in the metering,

pump.

BACKGROUND ART

Metering pumps and similar apparatuses for metering and
feeding out different types of fluid materials can require
cleaning 1n order to remove material which has been depos-
ited on components in the pump or 1n order to prepare the
pump for feeding out another material. It 1s desirable to be
able to clean the metering pump without it needing to be
dismantled, with a view to saving time and being able to carry
out rapid changes of material.

U.S. Pat. No. 4,759,695 discloses an example of an

arrangement for 1n situ cleaning of a metering pump. This
pump comprises an inlet, an outlet and an 1ntervening rotat-
able valve. Material 1s fed 1n and out by the action of a
cylinder, the piston of which faces an opening 1n the valve. A
cone-shaped front part of the valve bears sealingly against an
interacting conical seat 1n the valve-facing end of the cylinder.
In a first position, the valve 1s open towards the inlet, the
piston being actuated to suck material into the cylinder from
the inlet. After this, the valve 1s rotated 1nto a second position,
in which the piston can force the material out through the
outlet. When the pump 1s to be cleaned, the cone-shaped
section of the valve 1s drawn out of engagement with the
conical seat with a view to achieving a direct connection
between 1nlet and outlet. A cleaning liquid can hereupon be
flushed through the metering pump for cleaning of the valve.
One problem with this solution 1s that material residues can be
left, since the through-flow substantially passes by the front
section of the valve.

U.S. Pat. No. 4,842,026 discloses a further example of an
arrangement for 1n situ cleaning of a metering pump. This
pump has a similar structure, having a rotatable valve and a
piston-cylinder device for the feed-in and feed-out of mate-
rial. In connection with the cleaning, cleaning liquid 1s
flushed firstly through a nozzle in the inlet and secondly
towards an inner end face of the valve via a separate nozzle.
During the cleaning, the valve can also be rotated for the
removal of further material. This arrangement, too, creates
problems with left-over material residues, since the flow from
the said nozzles does not reach the whole of the space which
1s to be cleaned.

The object of the invention 1s to provide a method for
achieving more eflective and faster cleaning of a metering
pump and an arrangement for implementing the method. The
invention also relates to an improved arrangement which
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allows 1n situ cleaning of all the components incorporated 1n
the metering pump, without these needing to be disas-
sembled.

DISCLOSURE OF INVENTION

The problems above are solved by an arrangement and a
method according to the below-stated patent claims.

According to a preferred embodiment, the invention relates
to a metering pump for feeding out viscous materials, which
pump comprises a housing having an inlet, connectable to a
viscous material source, and an outlet. Between the inlet and
the outlet there 1s a valve body of cylindrical basic shape,
which 1s rotatable into at least two positions by means of a
drive unit. According to one example, the drive umit can be
constituted by a mechanism for transmitting a mechanical
motion between the first and the second position. Alterna-
tively, the motion can be realized by a servo motor, a step
motor or some other suitable drive unit. Such a drive unit can
be electrically, pneumatically or hydraulically operated. The
valve body 1s provided with cavities and openings or ducts to
allow the viscous maternial to be fed through the metering
pump. In connection with the metering ol maternial, the rotat-
able valve body can preferably be set in two fixed positions, a
first position allowing a flow of the said material from the inlet
to the housing and a second position allowing a flow of the
said material from the housing to the outlet. According to one
embodiment, the valve body 1s mounted rotatably relative to
the housing 1n at least two axially separate positions along the
valve body, preferably, but not necessarily, adjacent to the
ends of the valve body. According to this embodiment, the
inlet can be connected to an axial section of the valve body,
whilst the outlet 1s connected to a radial section of the valve
body.

A cylinder device connected to the housing 1s provided
with a controllable piston intended to achieve the said flow of
material. According to one embodiment, the cylinder device
1s connected to a radial section of the valve body. In this case,
he valve body can preferably be mounted rotatably relative to
he housing on each side of the connection of the cylinder
evice to the housing. With the valve body 1n 1ts first position,
he piston 1s displaced over a predetermined distance in the
irection away from the valve body, whereupon matenal 1s
sucked from the inlet into the cylinder device. When the
quantity of material which s to be fed out has been drawn into
the cylinder device, the piston 1s halted. The valve body 1s
subsequently rotated 1nto its second position and the piston 1s
forced back 1n the direction of the valve body. Once the piston
reaches its end position adjacent to the housing and the cyl-
inder device contains a desired quantity of material, this
material 1s forced out through the outlet and further into a
filling nozzle or the like. Filling nozzles of this type are not
part of the present mvention and will not be described in
detail.

In connection with the cleaning of the metering pump, the
drive unit can be used to achieve a step-by-step or continuous
rotation of the valve body to allow cleaning agent, at least
intermittently, to be conducted out through the outlet. Alter-
natively, the drive unit can set the valve body 1n an interme-
diate position, between the said first and second positions.
The openings and cavities of the valve body are 1n this case
placed such that a flow of cleaning agent can take place from
the inlet and past the valve body to the outlet. The metering
pump can be provided with at least one device for cleaning the
parts incorporated in the pump, without the pump needing to
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be dismantled. A first cleaning device comprises at least one
nozzle for cleaning agent, disposed 1n a valve-body-facing
part of the piston.

The type of cleaning agent which can be used depends, for
example, on the type of viscous material which 1s to be
removed. The cleaning agent can be constituted by, for
example, cold or hot water, dishwashing detergent, alcohol or
steam, the agent being fed under pressure through the valve
body of the metering pump, alternatively the valve body and
at least a part of the cylinder device.

In the following text, terms such as “front” and “rear” and
“forwards” and “rearwards” are used to define the relative
position and movement of the various components along the
longitudinal axis of the cylinder device. Thus, the front sec-
tion of the cylinder device bears against the housing of the
metering pump.

When viscous materials are fed out, the nozzle 1s prefer-
ably disposed 1n a retracted position 1n the piston. The front
face of the piston, facing the valve body, 1s therefore substan-
tially tlat and the nozzle 1s protected from the viscous mate-
rial. According to a preferred exemplary embodiment, the
nozzle 1s configured such that 1t 1s pressed into sealing contact
against a seal 1n the piston of the viscous material.

During cleaning of the metering pump, a first nozzle for
cleaning agent 1s disposed 1n the inlet. In a first, optional step,
the first nozzle can flush clean the majority of the viscous
material from the 1nlet opening and cavities 1n the valve body
adjacent to the cylinder device. At least a second nozzle can
be disposed 1n an extensible position 1n the piston, the nozzle
preferably being able, 1n the extended position, to be directed
towards the valve body. The nozzle 1s preferably disposed on
one end of a rod running concentrically inside the piston rod
of the piston. The rod can therefore be moved together with
the piston and the piston rod when viscous material 1s fed out.

During cleaning of the metering pump, the nozzle can be
axially displaced, by means of the rod, relative to the front
face of the piston in order to supply cleaning agent through
the piston rod and the nozzle. During subsequent cleaning,
steps, the nozzle first flushes clean in the cavity which 1s
normally facing the cylinder device and, thereatter, the cavity
which 1s normally facing the outlet, during rotation of the
valve body. The valve body can be rotated continuously or in
steps 1n order to expose the cavities to the nozzle and to
evacuate the cleaning agent through the outlet during both the
first and the second step. It 1s also possible to have the first step
carried out separately, alternatively to carry out the first and
the second step simultaneously.

According to one exemplary embodiment, the nozzle 1s
pushed axially forwards relative to the front face of the piston,
whereupon a number of bores for the supply of cleaning agent
are exposed. The nozzle can comprise a front section with
relatively flat face, which 1s itended to coincide with the
tront face of the piston 1n the retracted position. Moreover, the
nozzle can comprise a rear section of substantially conical
basic shape, a front conical face being intended to bear seal-
ingly against a corresponding face in the piston. The rear
section can be provided with a number of radial and/or angled
bores, which run between a central duct in the rod and the
outer periphery of the rear conical section. According to one
example, the periphery of the rear comical section can be
provided with at least one outer radial groove 1n which the
bores emerge. Alternatively, the conical section can be pro-
vided with a plurality of grooves, the bores having the same
angle relative to the centre axis of the rod emerging 1n the
same groove. Preferably, bores directed towards the valve
body should emerge in grooves closer to the end face of the
nozzle than bores directed at right angles to the centre axis of
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the rod. By operation of an actuator on the rear end of the
cylinder device, the rod can be pushed forwards, whereupon
the nozzle 1s pushed out of the front face of the piston. As a
result, the nozzle with one or more sets of bores 1s exposed,
and the pump, and at least parts of the cylinder device, can be
flushed clean. The piston can be disposed at a predetermined
distance from the valve body to allow jets from the bores to
strike certain defined faces of a stationary valve body. Alter-
natively, the valve body can be continuously rotated so that
the jets of cleaning agent can reach a larger area of the valve
body. The piston can also be arranged to be displaceable 1n the
direction towards and/or away from the valve body during
cleaning of the metering pump. This movement can be made
continuously or in several steps 1n one or both directions. A
plurality of jets with constant direction can here reach ditier-
ent parts of the valve body, especially 1f this 1s simultaneously
rotated as the distance between nozzle and valve body 1s
varied.

According to an alternative exemplary embodiment, the
rod can be rotated about 1ts centre axis, or the front part of the
nozzle comprising the conical section can be arranged to be
rotated during the cleaning. An embodiment comprising a
rotary nozzle with jets at different angles in combination with
displacement of the piston 1n the direction of a rotatable valve
body allows an effective tlushing of both the imnner face of the
cylinder device and the outer face of the valve body.

According to a further alternative exemplary embodiment,
a solid nozzle 1s pushed axially forwards relative to the front
face of the piston, whereupon an annular gap forms a nozzle
in the form of a ring nozzle. The ring nozzle will produce a
conical, annular jet of cleaning agent. According to this
example, the nozzle 1s provided with cleaning agent via a gap
between the piston rod of the cylinder device and the rod
controlling the motion of the nozzle. The piston can be dis-
posed at a predetermined distance from the valve body to
allow the jet to strike certain defined faces of a stationary
valve body. Alternatively, the valve body can be rotated con-
tinuously, so that the jet of cleaning agent can reach a larger
area of the valve body. The piston can also be disposed so as
to be displaceable 1n the direction of the valve body during
cleaning of the metering pump. This movement can be made
continuously or in several steps. A conical, annular jet of
constant shape can here reach different parts of the valve body
as the distance between nozzle and valve body 1s varied.
Alternatively, the shape of the jet can be altered by adjusting
the protrusion of the nozzle from the piston, which controls
the size of the gap, or by varying the pressurization of the
cleaning agent. It 1s also possible, of course, to simulta-
neously vary the shape of the jet and the distance to the valve
body.

According to a further alternative exemplary embodiment,
the nozzle can be pushed axially rearwards relative to the
front face of the piston in order to supply cleaning agent
during the cleaning process. According to this example, a
front peripheral face of a solid nozzle 1s pressed axially for-
wards so as to bear sealingly against a corresponding annular
inner face in an inner cavity 1n the piston. The annular 1nner
face comprises a cavity in the front face of the piston, an
annular gap forming a nozzle in the form of a ring nozzle
when the nozzle and the rod are displaced axially rearwards in
the piston rod. According to this example, the nozzle 1s pro-
vided with cleaning agent via a gap between the piston rod of
the cylinder device and the rod controlling the motion of the
nozzle. The shape and direction of the jet can be controlled by
varying the distance between the front peripheral face of the
nozzle and the annular inner face in the cavity in the piston
and/or the pressurization of the cleaning agent.
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In order to be able to reach as large an area of the valve body
as possible with one of the above-described nozzles, the size
of the nozzle should be adapted to the shape and size of the
piston. A choice of suitable distance between nozzle and
valve body 1s also dependent on the cone angle of the ring
nozzle, available pressure for the cleaning agent, and the
configuration of the connection opening of the cylinder
device to the housing. A relatively small opening between the
cylinder device and the housing means that the nozzle should
be placed at a fixed distance, relatively close to the valve body.

When the flushing ofthe valve body, alternatively the valve
body and the inner side of the cylinder device, 1s finished, the
said first and second nozzle can be used to dry the cylinder and
the valve body. Expediently, a suitable gas, such as air, nitro-
gen gas or the like, can be blown through the metering pump.
In this way, a shorter set-up time can be obtained.

The mvention also relates to a piston for a cylinder device
intended to achieve a flow of viscous material 1n a metering
pump for feeding out the said material. The piston comprises
at least one cleaning device for the supply of cleaning agent
for cleaning of the metering pump. The pump preferably
comprises a housing having an inlet, connectable to a viscous
material source, and an outlet; a valve body which can be set
in at least two positions, a first allowing a tlow of the said
material from the inlet to the housing and a second allowing,
a flow of the said material from the housing to the outlet; the
cylinder device being connected to the housing in order to
achieve the said tlow of material.

The cleaning device of the piston comprises at least one
nozzle for cleaning agent, disposed 1n a front part, facing the
valve body, of the piston. The nozzle 1s preferably disposed in
a retracted position in the piston when viscous materials are
ted out, and disposed 1n an extended position 1n the piston
while the metering pump 1s cleaned. At least one nozzle can
be directed towards the valve body in the extended position.
Moreover, at least one nozzle, in the extended position, can be
directed towards an 1nner face of the cylinder device.

During cleaning of the metering pump, the piston can be
disposed at a predetermined distance from the valve body.
Alternatively, the piston can be displaceable in the direction
of the valve body during cleaning of the metering pump. Such
a movement of the piston can be made continuously or 1n
several steps. The piston can here be displaced from a prede-
termined distance from the valve body or from a first end
position to a second end position in the cylinder device 1n the
direction of the valve body.

The nozzle 1s preferably disposed at one end of a through-
rod which 1s axially pushable 1n a piston rod 1n the cylinder
device, which nozzle can be pushed out of the front face of the
piston. According to a preferred exemplary embodiment, the
nozzle 1s pushed axially forwards relative to the front face of
the piston, whereupon a number of bores for the supply of
cleaning agent are exposed. The nozzle can comprise a front
section with relatively flat face, which 1s intended to coincide
with the front face of the piston in the retracted position.
Moreover, the nozzle can comprise a rear section of substan-
tially conical basic shape, a seal 1n the form of a front conical
face being intended to bear sealingly against a corresponding
face 1n the piston. The rear section can be provided with a
number of radial and/or angled bores, which run between a
central duct 1n the rod and the outer periphery of the rear
conical section. According to one example, the periphery of
the rear conical section can be provided with at least one outer
radial groove in which the bores emerge. Alternatively, the
conical section can be provided with a plurality of grooves,
the bores having the same angle relative to the centre axis of
the rod emerging i1n the same groove. Preferably, bores
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directed towards the valve body should emerge in grooves
closer to the end face of the nozzle than bores directed at right
angles to the centre axis of the rod. The angle of the bores
relative to the centre axis depends on their function during the
cleaning. Bores intended to clean the valve body are prefer-
ably placed along the front part of the rear section. These are
directed forwards and can be given an angle of between 90°
and the cone angle ol the rear section relative to the centre axis
of the rod. Bores intended to clean the inner face of the
cylinder device, and also the front face of the piston, are
preferably placed along the rear part of the rear section. These
are directed outwards and can be angled at 90°, alternatively
between 90° and 70°, relative to the centre axis of the rod,
provided that this does not disturb jets situated in front
thereof. It 1s also conceivable to angle the rearmost bores
obliquely rearwards 1n order to be able to flush the front face
of the piston.

By operation of a control unit on the rear end of the cylinder
device, the rod can be pushed forwards, whereupon the nozzle
1s pushed out of the front face of the piston. As a result, the
nozzle with one or more sets of bores 1s exposed, and the
pump, and at least parts of the cylinder device, can be flushed
clean. According to one exemplary embodiment, the piston
can be disposed at a predetermined distance from the valve
body to allow jets from the bores to strike certain defined
faces of a stationary valve body. Alternatively, the valve body
can be continuously rotated so that the jets of the cleaning
agent reach a larger area of the valve body. The piston can also
be arranged to be displaceable relative to the valve body
during cleaning of the cylinder device of the metering pump.
This movement can be made continuously or 1n several steps
along the whole or parts of the length of the cylinder device.
A plurality of jets with constant direction can here reach,
broadly speaking, the whole of the valve body, especially it
this 1s simultaneously rotated as the distance between nozzle
and valve body 1s varied. It may also be possible to have the
piston move to and fro in the cylinder device during the
cleaning process. As has been stated above, the valve body
can preferably be rotated continuously or 1n steps throughout
the cleaning process in order to evacuate cleaning agent
through the outlet.

According to a further exemplary embodiment, the control
unmit can be arranged to rotate the rod about its centre axis.
Alternatively, the front part of the nozzle comprising the
conical section with bores can be arranged to be rotated
during the cleaning. The latter example can be achieved by the
bores being placed tangentially, the pressurized cleaming
agent setting the nozzle in rotation. An embodiment, com-
prising a rotary nozzle with jets at different angles 1n combi-
nation with displacement of the piston in the direction of a
rotatable valve body allows an effective flushing of both the
inner face of the cylinder device and the outer face of the valve
body.

The 1nvention also relates to a method for cleaning the
above-described metering pump. The metering pump com-
prises a housing having an inlet, connectable to a viscous
material source, and an outlet. Between the inlet and the outlet
there 1s a valve body of cylindrical basic shape rotatable mnto
at least two positions by means of a drive unit. The valve body
1s provided with cavities and openings or ducts to allow the
viscous maternial to be fed from an inlet to an outlet 1n the
metering pump. A cylinder device connected to the housing 1s
provided with a controllable piston mtended to achieve the
said flow of matenal.

The method preferably comprises the following steps:

shutting-off of the inlet connected to the viscous material

SOurce,
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controlling of the valve body to allow simultaneous supply
of cleaning agent from the inlet and draining-off of
cleaning agent through the outlet,

controlling of the nozzle into a position in which the nozzle

allows cleaning of the metering pump,

connection of the inlet to a pressurized cleaning agent

source,

connection of the nozzle to a pressurized cleaning agent

source,

flushing of the valve body and at least a part of the cylinder

device.

According to one exemplary embodiment, the method
comprises controlling of the valve body by continuous or
step-by-step rotation of the latter 1n order mtermittently to
connect the inlet and the outlet. This allows cleaning agent to
run out of the valve body each time an opening or a cavity in
the valve body passes the outlet of the metering pump.
According to an alternative exemplary embodiment, the
method comprises controlling of the valve body 1nto an inter-
mediate position which connects the inlet and the outlet. This
allows cleaning agent to be tlushed treely past the valve body
during the cleaning. A precondition for the latter example 1s
that the cavities of the valve body are configured such that the
said cavities can be positioned so that at least some part 1s
simultaneously exposed to the opening of the cylinder device
and the outlet.

The method preferably comprises the opening of a nozzle
in the front part, facing the valve body, of the piston. The
opening of the nozzle can be realized by the action of a
through-rod which 1s axially pushable relative to a piston rod
in the cylinder device. Flushing of the valve body and at least
a part of the cylinder device can also be realized with dis-
placement of the piston 1n the direction of the valve body. In
addition to a first step comprising tlushing by means of a
cleaning agent, the method can also comprise a second step,
in which valve body and cylinder device are dried by means of
a pressurized gas.

BRIEF DESCRIPTION OF DRAWINGS

The mvention will emerge 1n greater detail from the fol-
lowing description of a preferred illustrative embodiment
with reference to the appended schematic drawings, wherein:

FIG. 1 shows a perspective view of a metering pump
according to the invention;

FIG. 2 shows a partially cut view of a cylinder of the
metering pump according to FIG. 1;

FIG. 3 shows a cross section through the metering pump
according to FIG. 2, with the piston 1n the position prior to
filling of the cylinder;

FIG. 4 shows an enlarged view of the cross section i FIG.
3, with the piston 1n a first position for cleaning;

FIG. 5 shows an enlarged view of the cross section i FIG.
3, with the piston 1n a second position for cleaning.

MODES FOR CARRYING OUT THE INVENTION

FIG. 1 shows a perspective view of a metering pump 1
according to a preferred embodiment of the invention and
FIG. 2 shows a partially cut view of this pump. The metering
pump 1 1s intended for feeding out viscous materials, such as
soit cheese, caviar, hair gel, shampoo, lotion, liquid soap or
the like. The pump 1 comprises a housing 2 having an inlet 3,
connectable to a container for viscous material (not shown),
and an outlet 4. Between the 1nlet 3 and the outlet 4 there 1s a
cylindrical valve body 5 (see FIG. 2), which 1s rotatable into
at least a first and a second position by means of a drive unit
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6. The drive unit 6 1s constituted by a mechanism for trans-
mitting a mechanical motion between the first and the second
position. Alternatively, the mechanism can be replaced by a
servo motor or a step motor. The valve body 5 1s provided with
cavities and openings (see FIG. 3) to allow the viscous mate-
rial to be fed through the metering pump 1. In connection with
the metering of matenal, the rotatable valve body 3 can be set
in two fixed positions, a first position allowing a tlow of the
said material from the inlet 3 to the housing 2 and a second
position allowing a tlow of the said material from the housing
2 to the outlet 4. The valve body 5 1s mounted rotatably
relative to the housing 2 adjacent to the upper and lower ends
7, 8 of the valve body 5. The mounting 1s here constituted by
sealing plain bearings 9, 10. According to this embodiment,
the 1nlet 3 1s connected 1n the axial direction to an upper
section of the valve body 5, whilst the outlet 4 1s connected 1n
the radial direction to a section of the side face of the valve
body 5. The outlet 4 15 angled downwards and 1s connected to
a vertically disposed filling nozzle 11. This type of filling
nozzle 1s not part of the present mvention and will not be
described in detail.

A cylinder 12 connected to the housing 1s provided with a
controllable piston 13 (see FIG. 2) mntended to achieve the
said flow of material. As can be seen from FIG. 1, the cylinder
12 1s connected to a radial section of the valve body 3 on a
diametrically opposite side of the outlet 4. With the valve
body 5 1n 1ts first position, the piston 13 1s displaced by a
predetermined distance 1n the direction from the valve body 5,
whereupon material 1s sucked from the 1nlet 3 into the cylin-
der 12. When the quantity of material to be fed out by the
filling nozzle 11 has been drawn into the cylinder 12, the
piston 13 1s halted. The valve body 5 1s thereafter rotated into
its second position and the piston 13 1s forced back in the
direction of the valve body 5. Once the piston 13 reaches 1ts
end position adjacent to but not in contact with the valve body
5, the desired quantity of material 1s forced out through the
outlet 4 and further into the filling nozzle 11 for filling of a
container (not shown).

FIG. 2 further shows a rod 14 displaceable 1n the piston 13
and having a nozzle 15 for the supply of cleaning agent at 1ts
end facing the valve body 5. An operating member M 1s
mounted on the outer end of the cylinder 12, which operating
member M can be controlled to displace the piston 13 into the
desired position 1n the cylinder 12, and the nozzle 15 1nto the
desired position relative to the piston 13.

In the following text, terms such as “front” and “rear” and
“forwards” and “rearwards” are used to define the relative
position and movement of the various components along the
longitudinal axis of the cylinder device. Thus, the front sec-
tion of the cylinder device bears against the housing of the
metering pump.

FIG. 3 shows a cross section through the metering pump 1
according to FIG. 2 1n a plane through the cylinder 12, with
the valve body 5 and the piston 13 in the first position,
intended for filling of the cylinder 12. In the first position, the
inlet 3 of the valve body 5 1s connected to an axial opening 16
communicating with a first radial cavity 17 which 1s open out
towards the front opening, facing the valve body 3, of the
cylinder 12. This position allows a flow of viscous material
when the piston 13 1s drawn rearwards for filling of the
cylinder 12. After this, the valve body can be rotated through
90° 1nto 1ts second position (not shown). In this position 1s a
second radial cavity 18, which 1s disposed diametrically
opposite and symmetrically relative to the first cavity 17 inthe
outer periphery of the valve body. The first cavity 17 extends
along the valve body with an included angle of 200°. At the
same time, the first cavity 17 1s moved 1nto a position between
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the front opening of the cylinder 12 and the outlet 4. Thais
position allows a flow of viscous material towards the outlet 4
when the piston 13 1s pushed forwards for emptying of the
cylinder 12.

In connection with the cleaning of the metering pump, the
drive unit 6 rotates the valve body 5 continuously, so that the
first and the second cavity 17, 18 are alternately exposed to
the opening of the cylinder 12 and the outlet 4. The opening
16 and cavities 17, 18 of the valve body are in this case
intermittently connected to the outlet 4, so that a flow of
cleaning agent can take place from the inlet 3 and past the
valve body 5 to the outlet 4. Alternatively, the drive unit 6 can
achieve a step-by-step rotation of the valve body 5 to allow
cleaning agent, at least intermittently, to be conducted out
through the outlet 4. The metering pump 1 1s provided with at
least one device for cleaning of the parts incorporated in the
pump, without the pump needing to be dismantled. A first
cleaning device (not shown) comprises a nozzle for cleaning
agent, which 1s connectable to the inlet 3 to flush clean the
majority of the viscous material from the opeming 16 and the
cavity 17 in the valve body 5. A second cleaning device
comprises the nozzle 15 for cleaning agent, disposed in a part
of the piston 13 facing the valve body 5. The nozzle 15 1s
disposed on the end, facing the valve body 5, of the rod 14,
which rod runs concentrically 1nside the piston rod 19 of the
piston 13. When viscous material 1s fed out, the rod 14 can
thus be moved together with the piston 13 and the piston rod
19. During cleaning of the metering pump 1, the nozzle, by
means of the rod 14, can be axially displaced relative to the
front face 20 of the piston 1n order to supply cleaning agent to
the nozzle 15 via a central through-duct 21 in the rod 14. The
operating member M can be controlled to displace the piston
13 1nto the desired position 1in the cylinder 12, and the nozzle
15 into the desired position relative to the piston 13. More-
over, the duct 21 1n the rear end (not shown) of the rod 14 1s
connectable to a pressurized cleaning agent source.

The type of cleaning agent which can be used depends, for
example, on the type of viscous material which 1s to be
removed. The cleaning agent can be constituted by, for
example, cold or hot water, dishwashing detergent, alcohol or
steam, the agent being fed under pressure through the valve
body of the metering pump, alternatively the valve body and
at least a part of the cylinder.

When viscous materials are fed out, the nozzle 15 1s dis-
posed 1n a retracted position 1n the piston 13, as can be seen
from FIG. 3. The valve-body-facing front face 20 of the piston
13 1s therefore substantially tlat and the nozzle 15 1s protected
from the viscous material. FIG. 4 shows an enlarged view of
the cross section 1n FIG. 3, with the piston 13 1n a first position
for cleaning of the pump 1. During cleaning of the metering
pump 1, a first nozzle (not shown) for cleaning agent 1s
comlected to the inlet 3, with a view to, 1n a first step, flushing
the majority of the viscous material from the opeming 16 and
the first cavity 17 in the valve body. The second nozzle 15 1s
arranged to be pushed out into an extended position in the
piston 13 by the action of the rod 14 and/or the piston 13. As
can be seen from FIG. 4, the nozzle 15 1s for the greater part
directed towards the valve body 5 1n the extended position,
since the piston 13 1s positioned close to 1ts front position.
FIG. 4 shows an example 1n which the nozzle 15 1s positioned
for cleaning of the valve body 5. In order to activate the
flushing with the nozzle 15 1n this position, the piston 13 must
be drawn rearwards over a predetermined distance, whilst the
rod 14 1s left 1n 1ts original position. When the piston 13 1s
drawn rearwards, a number of bores (see enlarged view) 1n the
outer periphery of the nozzle 15 are exposed. Pressurized
cleaning agent 1s pressed through the duct 21 up to the nozzle
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15 and out through the bores between the duct 21 and the
outer periphery of the nozzle 15. During subsequent steps of
the cleaning, the nozzle 15 first flushes clean 1n the cavity 17
and thereafter the cavity 18, during rotation of the valve body
5. The valve body 5 can be rotated continuously or in steps 1n
order to expose the cavities 17, 18 to the nozzle 15 and to
evacuate cleaning agent through the outlet during both the
first and the second step. It 1s also possible to have the first step
carried out separately, alternatively to carry out the first and
the second step simultaneously.

One example of the configuration of the nozzle 15 can be
seen from the illustrated part-enlargement in FIG. 4. The
nozzle 15 can comprise a front section having a plane face 22,
which, 1n the retracted position, 1s intended to coincide with
the front face 20 of the piston. Moreover, the nozzle 15
comprises a rear section of substantially conical basic shape,
a seal. 23 1n the form of a front conical face being intended to
bear sealingly against a corresponding face 24 in the piston
13. The rear section of the nozzle 15 1s provided with a
number of radial and/or angled bores 235, 26, 27, which run
between the central duct 21 1n the rod 14 and the outer periph-
ery of the rear conical section of the nozzle 15. Bores 25, 26,
2’7 having the same angle relative to the centre axis X of the
rod 14 are placed such that their respective centre axes coin-
cide on the centre axis X of the rod 14. According to the
illustrated example, the periphery of the rear conical section
1s provided with outer radial grooves 28, 29, 30, 1n which the
bores 25, 26, 27 emerge. Bores having the same angle relative
to the centre axis X of the rod emerge 1n the same radial
grooves. As can be seen from the part-enlargement in FIG. 4,
bores 27 directed towards the valve body 3 emerge 1n grooves
30 closer to the end face 22 of the nozzle 15 than bores 26
directed at right angles to the centre axis X of the rod. The
angle of the bores relative to the centre axis depends on their
function during the cleaning. Bores 26 intended to clean the
valve body 5 are placed along the front part o the rear section.
These are directed forwards and can be given an angle of
between 90° and the cone angle of the rear section relative to
the centre axis X of the rod. Bores 25, 26 intended to clean the
inner face 32 of the cylinder 12, and also the front face 20 of
the piston 13, are preferably placed along the rear part of the
rear section. These are directed outwards and can be angled at
90°, alternatively between 90° and 70°, relative to the centre
axi1s of the rod, provided that this does not disturb jets situated
in front thereof. As can be seen from the part-enlargement, the
rearmost bores 25 can be angled obliquely rearwards 1n order
to be able to flush the front face 20 of the piston 13.

FIG. 5 shows an enlarged view of the cross section 1n FIG.
3, with the piston in a second position for cleaning. In this
figure, the piston 13 1s placed in 1ts rear end position, the
nozzle 15, 1n 1ts extended position, being directed towards the
valve body 35 and the inner face 32 of the cylinder 12. During
a first step of the cleaning of the cylinder 12, the piston 13 1s
pushed forwards in the direction of the valve body 5, while the
inner face 32 of the cylinder 12 and the front face 20 of the
piston are simultaneously tlushed. Once the piston 13 in the
next step reaches its front end position, the nozzle 15 first
flushes clean 1n the cavity 17 and thereafter in the cavity 18,
as the valve body 5 rotates. The valve body 5 can here be
rotated continuously or 1n steps 1n order to expose the cavities
17, 18 to the nozzle 15. If necessary, the piston 13 can be
drawn back into 1ts rear end position, whereupon the cleaning
process can be repeated. To enable used cleaning agent to be
evacuated through the outlet 4, the valve body 5 1s rotated for
as long as tlushing takes place through the nozzle 15.

Alternatively, the piston 13 can be rotated continuously
during displacement through the cylinder 12, so that the jets
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of cleaning agent reach a larger area of the inner face 32 of the
cylinder 12. This can be achieved by the control unit M being
arranged to rotate the rod 14 about 1ts centre axis. According
to a further alternative, the front part of the nozzle 15 com-
prising the conical section with bores can be arranged to be
rotated during the cleaning.

The mvention 1s not limited to the above-stated embodi-
ments, but can be varied freely within the scope of the below-
stated patent claims.

The mvention claimed 1s:

1. A metering pump for feeding out viscous matenals,
comprising;

a housing having an 1nlet, connectable to a viscous material
source, and an outlet; a valve body of cylindrical basic
shape, which 1s rotatable mto at least two positions by
means of a drive unit, a first position allowing a flow of
the said matenial from the inlet to the housing and a
second position allowing a flow of the said material from
the housing to the outlet;

a cylinder device connected to the housing, having a con-
trollable piston intended to achieve the said flow of
material, and at least one device for cleaning the meter-
ing pump, including that the cleaning device comprises
at least one nozzle for cleaning agent, disposed 1n a
valve-body-facing part of the piston, and that the nozzle
1s disposed 1n an extended position 1in the piston while
the metering pump 1s cleaned.

2. The metering pump according to claim 1, including that
the nozzle 1s disposed 1n a retracted position 1n the piston
when viscous materials are fed out.

3. The metering pump according to claim 1, including that
at least one nozzle, 1n the extended position, 1s directed
towards the valve body.

4. The metering pump according to claim 3, including that
the nozzle, 1n the extended position, 1s directed towards an
inner face of the cylinder device.

5. The metering pump according to claim 1, including that
the valve body 1s arranged to be rotated during cleaning of the
metering pump.

6. The metering pump according to claim 3, including that
the valve body 1s arranged to be rotated continuously.

7. The metering pump according to claim 1, including that
the valve body 1s arranged to be rotated into an intermediate
position which allows flow between the inlet and the outlet
during cleaning of the metering pump.

8. The metering pump according to claim 1, including that
the piston 1s arranged to be disposed at a predetermined
distance from the valve body during cleaning of the metering
pump.

9. The metering pump according to claim 1, including that
the piston 1s arranged so as to be displaceable relative to the
valve body during cleaning of the metering pump.

10. The metering pump according to claim 1, including that
the cleaning device comprises at least one nozzle for cleaning
agent, disposed 1n the inlet.

11. The metering pump according to claim 1, including that
the valve body 1s mounted rotatably relative to the housing in
at least two axially separate positions.

12. The metering pump according to claim 11, including
that the valve body 1s mounted rotatably relative to the hous-
ing adjacent to 1ts ends.

13. The metering pump according to claim 1, including that
the 1nlet 1s connected to an axial section of the valve body.

14. The metering pump according to claim 1, including that
the outlet 1s connected to a radial section of the valve body.
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15. The metering pump according to claim 1, including that
the cylinder device 1s connected to aradial section of the valve
body.

16. The metering pump according to claim 15, including
that the valve body 1s mounted rotatably relative to the hous-
ing on each side of the cylinder device.

17. A device comprising:

a piston for a cylinder device intended to achieve a flow of
viscous material in a metering pump for feeding out the
said viscous material, the piston connected to a housing,
having an inlet, connectable to a viscous material
source, and an outlet; a valve body which can be set 1n at
least two positions, a first position allowing a tlow of the
said material from the 1nlet to the housing and a second
position allowing a tlow of the said material from the
housing to the outlet;

the cylinder device being connected to the housing in order
to achieve the said tlow of matenal, where the piston
comprises at least one cleaning device for the supply of
cleaning agent for cleaning of the metering pump.,
including that the cleaning device comprises at least one
nozzle for cleaning agent, disposed 1n a front part, facing
the valve body of the piston, that the nozzle 1s disposed
in a retracted position in the piston when viscous mate-
rials are fed out, and that the nozzle 1s disposed in an
extended position 1n the piston while the metering pump
1s cleaned.

18. The device according to claim 17, including that at least
one nozzle, i the extended position, 1s directed towards the
valve body.

19. The device according to claim 18, including that the
piston 1s disposed at a predetermined distance from the valve
body during cleaning of the metering pump.

20. The device according to claim 18, including that the
piston 1s arranged to be disposed so as to be displaceable in
the direction of the valve body during cleaning of the meter-
ing pump.

21. The device according to claim 17, including that at least
one nozzle, in the extended position, 1s directed towards an
inner face of the cylinder device.

22. The device according to claim 21, including that the
piston 1s arranged so as to be displaceable from a first end
position into a second end position 1 the direction of the
valve body.

23.The device according to claim 17, including that at least
one nozzle 1s disposed at one end of a through-rod which 1s
axially pushable 1n a piston rod in the cylinder device, which
nozzle can be pushed out of the front face of the piston.

24. The device according to claim 23, including that the
said through-rod 1s provided with a duct for cleaning agent.

25. The device according to claim 24, including that the
duct emerges 1n a number of bores 1n the periphery of the
nozzle, which bores, in the extended position of the nozzle,
are exposed.

26. The device according to claim 17, including that at least
one nozzle disposed at one end of a through-rod which 1s
axially pushable 1n a piston rod in the cylinder device, which
nozzle can be pushed 1nto the front face of the piston.

277. The device according to claim 26, including that a gap
between the said through-rod and an inner face of the piston
rod constitutes a duct for cleaming agent.

28. The device according to claim 23, including that at least
one nozzle 1s provided with a front rotatably mounted section
having tangentially directed bores, which section 1s intended
to rotate under the intluence of flowing cleaning agent.
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29. A method for cleaning a metering pump, comprising:
cleaning a metering pump, the metering pump including a

housing having an inlet, connectable to a viscous mate-
rial source, and an outlet; a valve body of cylindrical
basic shape, which 1s rotatable into at least two positions
by means of a drive unit, a first position allowing a flow
of the said material from the inlet to the housing and a
second position allowing a flow of the said matenal from
the housing to the outlet; a cylinder device connected to
the housing, having a controllable piston intended to
achieve the said flow of material, and at least one device
for cleaning the metering pump, including that the clean-
ing device comprises at least one nozzle for cleaning
agent, disposed 1n a valve-body-facing part of the piston,
and that the nozzle 1s disposed 1n an extended position 1n
the piston while the metering pump i1s cleaned, the
method including,
shutting-oil of the inlet connected to the viscous mate-
rial source;
controlling of the valve body to allow simultaneous sup-
ply of cleaming agent from the inlet and draining-off
of cleaning agent through the outlet;
controlling of the nozzle into a position 1n which the
nozzle allows cleaning of the metering pump;
connection of the inlet to a pressurized cleaning agent
SOUrce;

connection of the nozzle to a pressurized cleaning agent
source; and
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flushing of the valve body and at least a part of the
cylinder device.

30. The method for cleaning a metering pump according to
claim 29, including that the method comprises controlling of
the valve body 1to an intermediate position which connects
the 1nlet and the outlet.

31. The method for cleaning a metering pump according to
claim 29, including that the method comprises controlling of
the valve body by rotation of the latter 1n order intermittently
to connect the 1nlet and the outlet.

32. The method for cleaning a metering pump according to
claim 29, including that the method comprises opening of a
nozzle in the front part, facing the valve body, of the piston.

33. The method for cleaning a metering pump according to
claim 32, including that the method comprises opening of a
nozzle by the action of a through-rod which 1s axially push-
able relative to a piston rod 1n the cylinder device.

34. The method for cleaning a metering pump according to
claim 29, including that the method comprises flushing of the
valve body and at least a part of the cylinder device with
displacement of the piston 1n the direction of the valve body.

35. The method for cleaning a metering pump according to
claim 29, including that the method comprises tlushing by
means of a cleaning agent 1n a first step and drying by means
of a pressurized gas 1n a second step.

36. The metering pump according to claim 14, including
that the cylinder device 1s connected to a radial section of the
valve body.
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